Introduction
Menstrual disorders are a common presentation by late adolescence, 75% of girls experience some problems associated with menstruation 1 . Dysmenorrhoea is a common problem in women of reproductive age. Primary dysmenorrhoea is defined as painful menses in women with normal pelvic anatomy, usually begins during adolescence 2 . Affected women experience sharp, intermittent spasm of pain usually concentrated in the supra pubic area. Pain may radiate to the back of the legs or the lower back. Systemic symptoms of nausea, vomiting, diarrhoea, fatigue, mild fever and headache or light headedness are fairly common. Pain usually develops within hours of the start of the menstruation and peaks as the flow becomes heaviest during the first day or two of the cycle. 3 Primary Dysmenorrhoea is the most common gynaecologic disorder among female adolescents, with a prevalence of 60% to 93%. Several studies have shown that adolescents with primary dysmenorrhoea report that it effects their academic performance, social and sports activities and is a cause for school absenteeism. 1, 4 The most common effect of menstrual problems on daily routine, reported by unmarried undergraduate medical students was in the form of prolonged resting hours followed by inability to study. 5 The aetiology of primary dysmenorrhoea is not precisely understood, but most symptoms can be explained by the action of uterine prostaglandins, particularly PGF2-Alfa. 6 The risk factors for dysmenorrhoea are; age < 20 years, nulliparity, heavy menstrual flow, smoking, upper socioeconomic status; attempts to lose weight, physical inactivity, disruption of social networks, depression and anxiety 7 . Physical activity is also an important behavioral cofactor; people who describe themselves as active have lower levels of inflammatory biomarkers than their sedentary counterparts 8 . Additionally, psychological stressors can directly provoke transient increases in proinflammatory cytokines. 9 Yoga's reputation for stress reduction and mental health benefits has bolstered its popularity in recent years, and data from randomized trials suggest that yoga reduces symptoms of anxiety and depression 10 . Mechanistic explanations for yoga's potential mental and physical health benefits have highlighted reductions in sympathetic nervous system tone and increases in vagal activity, both of which could have favourable endocrine and immune consequences, including lower inflammation 11, 12 . It has been suggested that the number of regular ovulatory menstrual cycles is associated with an increased risk of breast cancer for women 13 . At the same time, there is growing evidence of an association between psychosocial stress and menses-associated health problems in women, suggesting that stress may affect menstrual function. 14 However, Studies to date have examined the relation between stress and the risk of dysmenorrhoea.
14 Yoga appears to provide improvement in stress. 15, 16, 17, 18 Very few studies suggested that yoga reduced the severity and duration of primary dysmenorrhea. 19 In this above back ground the present study has been undertaken with the aim to evaluate the efficacy of yoga in relieving the menstrual pain and stress in unmarried girls.
II. Methods
This study was carried out at Dr. Pinnamaneni Siddhartha Institute of Medical Sciences from July to October 2010. All the girl students of our medical college [1 -5 th year] were screened for primary dysmenorrhoea and stress using a structured questionnaire and 4-item version of The Perceived stress scale. Unmarried girl students, within the age group 18-23 years, with primary dysmenorrhoea and stress were included in our study. Students with diagnosed psychiatric disorders would have been excluded from the study but no participant met this criteria. Students already practicing yoga and with other causes of secondary dysmenorrhea were excluded from the study. Out of the 320 girl medical students 113 students fulfilled the fixed criteria. These subjects were assured of confidentiality of information after explaining the purpose of the study and obtaining consent. Of the 113 student who fulfilled the fixed criteria, sixty subjects were selected by simple random sampling and were allotted to the study group (n=60) for yoga intervention and the remaining (n=53) were included in the control group. Semi structured proforma, the Numerical rating scale (NRS) for assessment of intensity of pain and The Perceived stress scale (PSS) for stress assessment were administered to the students of both study and control group at the baseline. The 60 participants in the study group were asked to attend 60 minute yoga class every day for a period of 3 months taught by the Yoga instructor. All classes were free of charge to the participants. The control group (n=53) did not receive any intervention and were asked to complete the questionnaires. Each group was evaluated after three months. Semi structured questionnaire, Numerical rating scale (NRS) and The Perceived stress scale (PSS) were administered on both the groups at the end of three months.
Yoga intervention: The following Yoga poses were done by the study group: Navasana, Matsyasana, Dhanurasana, Vajrasana, Paschimotasana, Ustrasana, Ardhamatstyendrasana, Salabhasana, Bhujangasana, Sarvangasana, Uttanapadasana, Padmasana, and Surya namaskara (24 times). Semi structured proforma consists the details of the socioeconomic status; detailed history of menstrual flow; menstrual cycle; premenstrual symptoms; menstrual pain; college absenteeism and involvement in daily activities during menstruation. Numerical rating scale (NRS) 30 typically consists of a range of numbers from (0-10) from which the patient selects the number most representative of their pain. 0 would mean 'No pain' and 10 would mean 'Worst possible pain'.
The Perceived Stress scale (PSS) is a validated self-report questionnaire widely used for assessing an individual's self-perception of stress. The PSS has 14-, 10-and 4-item versions and has been shown to yield adequate reliability and validity (Cohen et al., 1983; Cohen and Williamson, 1988) . In this study, 4-item version was used to screen potential subjects while the 10-item version was used to assess change in perceived stress before and after 3 months. Participants gave their responses on a 5-point Likert scale, ranging from never (0) to very often (4) .
Statistical analysis was done with SPSS 11.5 and the results were expressed in proportions. Friedman test were applied to find out the significance of association and p value <0.05 was considered as statistically significant.
III. Results
In the present study 113 medical students, unmarried girls, with primary dysmenorrhoea and stress, were recruited and randomly assigned to study group (n = 60) and a control group (n = 53). The baseline characteristics were very similar for the study and the control groups. All the participants in this study completed the questionnaires at the beginning of the study and at the end of three months. Semi structured questionnaire, The Numerical rating scale for pain and The Perceived Stress Scale were administered on all the participants. The subjects of the study group were asked to do yoga poses and the control group did not receive any intervention. We found that most of the participants (75%) suffering from both dysmenorrhoea and stress belong to high socioeconomic status.
In the present study we observed that in 98% of the study group and 57% of the control group the involvement in daily activities was affected and college absenteeism was more. After 3 months of yoga intervention absenteeism was reported only in 10% of the study group. Improvement in the daily activity involvement was also observed and only 10% of study group reported with disturbance.
Figure1 shows the comparison of PSS scores before and after yoga intervention in the study group. Of the 60 (study group) 9 subjects were in slightly higher than average category. 51 subjects were in the much higher than average category. Thus, 85% of the study group perceived much higher than average stress. After three months of yoga intervention 49 subjects (82%) reported complete stress relief, 8 subjects reported average stress and 3 reported slightly higher than average stress. We observed significant (p<0.0001) improvement in the stress levels after three months of yoga intervention. Figure 2 shows the PSS scores at the baseline and after three months in the control group. 7 subjects of the control group (n=53) reported slightly higher than average stress and 46 subjects reported much higher than average stress at the baseline. At the end of three months 50 subjects (94%) did not show any change in the stress level. Figure 3 shows the comparison of NRS scores before and after yoga intervention in the study group. Out of the 60 study group 2 reported with mild pain, 47 reported with moderate pain and11 reported with severe pain. At the end of three months of yoga intervention 53 subjects (88%) reported with complete pain relief and 7 subjects reported with mild pain. We observed that there was significant (p<0.0001) reduction in the pain perceived after yoga intervention. Figure 4 shows the NRS scores at the baseline and after three months in the control group. 44 subjects of the control group (n=53) reported mild to moderate pain and 9 subjects reported severe pain. At the end of three months no change was observed in 52 subjects. At the end of three months of yoga intervention the PSS scores of the study group and control group were compared and analysed using Friedman test and the p value was found to be <0.0001 which is highly significant statistically. NRS scores were compared between the study and control group at the end of the study and p value (<0.0001) was found statistically significant.
IV. Discussion
In the present study, we examined the efficacy of yoga in relieving the menstrual pain and stress in unmarried female college students. In the present study we observed that in 98% of the study group and 57% of the control group the involvement in daily activities was affected and college absenteeism was more. Similar results have been reported by Sharma et al. 5 However, after 3 months of yoga intervention, absenteeism came down to 10% in the study group. There was also improvement in the daily activity.
Students who had menstrual pain had higher stress scores than those who did not have menstrual pain, stress score was found to be associated with menstrual pain in the current study. Wang L et al suggested that perceived stress was associated with painful menses 15 . Regardless of these facts, it has been shown that daily stressors or perceived stress appears to be associated with premenstrual symptoms and that stress reducing measures such as eliciting a relaxation response and aerobic exercise are effective in alleviating premenstrual symptoms 21 . The current results seem to be consistent with these earlier findings. In our study compared to control group, students who had yoga intervention for three months demonstrated pronounced and significant improvements in perceived stress (P<0.0001). 82% (49 subjects) of the study group reported complete stress relief.
We observed after yoga intervention in study group there is significant (p<0.0001) reduction in the perceived pain using Friedman test. 88% of the study group (53 subjects) reported with complete pain relief and 12% (7 subjects) reported with mild pain. In contrast, no reduction of pain was found in the control group. NRS scores were compared between the study and control group at the end of the study and p value (<0.0001) was found statistically significant.
Our results are comparable with Rakhshaee Z, who suggested that yoga reduced the severity and duration of primary dysmenorrhea. 19 In her study it was found that there were significant differences in pain intensity with using Friedman test and in pain duration using with repeated measure ANOVA test in the two post-tests compared with the pretest (P = 0.000). 19 This means that intensity and duration of dysmenorrhea had been reduced after doing yoga. Also, after doing yoga in second month, pain intensity and pain duration reduced more with comparison to the first month. 19 A significant difference was observed between experimental and control groups in pain intensity and pain duration with using Mann-Whitney test. 19 Differences in stress responses between yoga performers and non performers provided one plausible mechanism for their divergent serum IL-6 data; Yoga performers produced less LPS-stimulated IL-6 in response to the stressor than the non performers 22 . Some hatha yoga postures are characterized as immune enhancing or restorative 23 . Psychosocial stress may be a factor responsible for the derangement of menstrual cycles, thereby predisposing women under psychosocial stress to long-term disease risks. Taken together with these findings, our results lead us to the conclusion that more attention should be paid to regimens which may alleviate psychosocial stress in order to augment the well-being of female students and which will potentially contribute to reducing their future risks for diseases such a type 2 diabetes, cardiovascular disease, and infertility.
The current study has several limitations. First, this study was based on a self-administered questionnaire. However, the bias seems to be minimal as the proportion of students who had menstrual pain in our study was similar to those in earlier reports. Second, this study was conducted in the rather restricted study population of medical students, thus generalization of the current findings may be limited.
V.
Conclusion:
The present results suggest that psychosocial stress is independently associated with menstrual pain among unmarried women of reproductive age and Yoga has been found to be an effective alternative method to produce considerable pain relief in primary dysmenorrhoea. With yogic exercises the stress and pain of dysmenorrhoea was controlled indicating the benefits of yoga in primary dysmenorrhoea. Alternative Measures like yoga that may lessen psychosocial stress levels should be implemented among college students in order to augment their menstrual well-being, thereby potentially preventing future illness from occurring.
Figures:
Figure1: Comparison of PSS scores before and after yoga intervention in the study group. 
